Abstract This study embraces the stratigraphy, tectonics, and paleogeography of the stratigraphic interval between the Globigerina tapuriensis and Globigerinoides quadrilobatus primordius Zones (Oligocene and basal Miocene) above the older eugeosynclinal fades in the Republic of Cuba. The area studied has been divided Into four llthofacies complexes. Lithofacies complex A occupies the Los Palacios basin in Pinar del Rio, where it consists of a carbonate-terrigenous sequence of nerilic-bathyal deposits up to 250 m thick. Llthofacies complex B extends from Bahia Honda on the north to Mariel-Carraguao on the south, and is found in Las Villas Province (in part), where a 460-m carbonate-terrigenous sequence ranging from deep water to neritic is developed. Llthofacies complex C involves only the Central basin, where the carbonate-terrigenous sequence ranges from neritic in the northeast to pelagic in the southwest. Its thickness likewise increases in the same direction from zero to 370 m. Llthofacies complex D is present in the Cauto, Nipe, and Guant^namo basins; its fades range from deep-water to neritic cartwnate and terrigenous sedimentary rocks. Another complex of Oligocene rocks was deposited north of the medial elevation (welt) of the pre-middle Eocene orthogeosyncline, and is found in the Cayo Franc6s well off the north coast, and in the Mor6n basin.
In the course of the study, consideration was given to the validity of some formations and their members, and the names "Bafios Formation" and "Bitir! Formation" are proposed.
In the discussion of the paleogeography, tectonics, and geologic evolution during this interval, the en Echelon geologic structure of the island is noted. There is a feature which is repeated in the Neogene and other times, and which suggests strongly the necessity for a new tectonic interpretation of Cuban structure.
iNmoDucnoN
In an earlier sjudy of the Neogene stratigraphy of Cuba (Iturralde, 1969) , I selected the highest appearance of Globorotalia kugleri as the boundary between the Paleogene and Neogene, in accordance with the criterion generally accepted at that time. Later, in analyzing the existing information on the Oligocene, I used the same criterion. During this time, however, I became aware of a series of biostratigraphic investigations in diverse countries which forced me to modify the Oligocene-Miocene boundary and to place the base of the Neogene at the lowest occurrence of Globigerinoides quadrilobatus primordius (Iturralde, 1971 ). As a result of this change, the infor- However, the stratigraphic interval that 1 propose to examine here is an indivisible unit whose geologic evolution differs substantially from the post-Globorotalia kugleri interval, and can be analyzed as a whole in order to reach a full understanding of the post-Laramide history of Cuba.
In this study, the same principles of territorial subdivision in llthofacies complexes are used as in my earlier study of the Neogene (Iturralde, 1969) . Another point which 1 wish to make clear is that the stratigraphic classification adopted and elaborated in this paper differs from all those used previously, because the older classifications included many sequences traditionally described or mapped as Oligocene (which actually belong to the Neogene), and they were so treated in my earlier study (Iturralde, 1969) . Furthermore, the dating of many other sequences has been modified according to the new biostratigraphic criteria. In fact, the stratigraphic classification proposed herein cannot be compared with earlier ones without rigorous faunal analysis. In any case, this study can be considered simply a generalization of Oligocene-basal Miocene stratigraphy which must be elaborated and completed in the future.
GENERAL GEOLOGY
The Oligocene-Miocene strata form part of the post-Laramide sequence that overlies the Late Jurassic-middle Eocene Greater Antilles orthogeosyncline in Cuba. The entire section of these rocks is gently deformed, in contrast to the strongly deformed pre-middle Eocene section. The younger sequence conforms with the basic structural plan of the present island. It is evident that, although the Neogene, Oligocene, and upper Eocene rocks cover old high structures and fill depressions, the Oligocene-basal Miocene Strata accumulated close to low parts of the underlying regional structures. In this paper the sequences developed principally in the emergent areas of Cuba are examined. Hence the study is concerned primarily with the eugeosynclinal fades because the wells north of the Cuban mainland have not provided reliable information on rocks of this age. Such information eventually will show that these rocks are composed of marine carbonate rocks (Furrazola et al, 1964) . Localities mentioned in the text are shown in Figure 1 .
BlOSTRATIGRAPHY
The stratigraphic interval treated in this study includes strata from the Globigerina tapuriensis Zone to the Globigerinoides quadrilobatus primordius Zone. Because there is no detailed biostratigraphic study of the fauna in this interval, the zones proposed by Blow (1969) have been adopted as a time reference. While summarizing the information presented herein, I profited from the data in the paleontologic reports on the wells. In many of them it was difficult to pinpoint the Oligocene-Eocene boundary. In general, an error of 5 percent may be figured in the position of the contact. This does not exclude the possibility that some Oligocene rocks previously assigned to the Eocene have not been considered. In many cases, the age of the rocks has been determined by taking into account data of the best-dated rocks of the overlying Miocene sequence and of the underlying Eocene. This method, although not the best, gives one some feeling of reliability concerning the age of the strata discussed herein and avoids major errors in the dating of the sequence. Because the paleontologic studies of this interval have not attained a high level of detail and accuracy, I have generalized the sequence in most cases without subdividing it. Actually this decision should not affect the principal conclusions reached.
STRATIGRAPHY
As a result of the general analysis of the Oligocene-basal Miocene sequences in Cuba, it is practicable to consider them as four independent lithofacies units which I designate lithofacies complexes A, B, C, and D (Fig. 2) .
Lithofacies complex A occupies the intrageosynclinal depression south of the Pinar del Rio anticlinorium and north of the San Diego de Los Bafios tectonic unit (Furrazola et al., 1964 Lithofacies complex C is in the Central basin and the region south of the Sierra de Guamuhaya, which are intrageosynchnal structures at the Las Villas and Camaguey provincial frontier.
Lithofacies complex D occupies the intrageosynclinal structures of Cauto, Nipe, Guantanamo, and their margins. It is developed only in Oriente Province (see Table 1 ).
The Oligocene of the area north of the median welt is discussed separately.
Lithofacies Complex A
This sequence, as can be seen in Figure 2 , covers an area somewhat larger than the Los Palacios basin as defined by Furrazola et al. (1964) . It is bounded on the north by the Pinar fault, on the east by the Mariel-Carraguao fault, and on the south by a fault not yet named. Subsidence of the block has taken place. The sequence in the block is a bathyal-neritic, carbonate-terrigenous facies, up to 250 m thick.
The dip of the rocks ranges from zero to 40°, but most commonly from 5 to 15°. These dips were obtained from well tests, inasmuch as the strata do not crop out. In the following description, data have been used from the lithopaleontologic descriptions prepared by F. G. Keijzer Lepidocyclina-Heterostegina-Miogypsina zone fauna (early Miocene) and below the contact, Miogypsinoides is found.
The section in the Baiios 2 well is similar, although the respective thicknesses of the beds differ, and the total thickness is 210 m. The lower member consists of 60 m of mixed sandstone and calcareous shale with interbedded conglomerate. The upper member consists of 150 m of sandstone and sandy limestone or shale with interbedded conglomerate, shale, and marl. The faunas of both units are similar to those in the Banos I well.
For these rocks I propose the name "Banos Formation," with the type locaUty in the interval between 1,420 and 1,180 m of the Baiios 1 well. This formation should be divided into two members as described in the Baiios 1 well. It does not crop out. The wells drilled southwest of the southern coastal plain in Pinar del Rio Province (Guanal 1 and la; Rojas 1) did not penetrate rocks of this unit (Furrazola et al, 1964) .
Lithofacies Complex B
The area occupied by this lithofacies is structurally low in relation to the surrounding terranes. It probably is bounded on the north, south, and west by faults. The region appears to be grabenlike.
This carbonate and carbonate-terrigenous sequence, with a thickness of 460 m, accumulated in deep to neritic water. The exposures, however, differ in thicknesses from place to place, depending on the character of the underlying orthogeosynclinal structures. Dips range from zero to 40°, but generally are 5 to 15°. Outcrops are more numerous, especially toward the east. Facies variations are essentially lateral and, to a less degree, vertical in the section.
Subcomplex /-This subcomplex is coincident with the area in which the Tinguaro Formation and its "conglomeratic member" are developed. The Tinguaro is found over most of the area of the complex, with the sole exception of the northeastern zone and easternmost Matanzas Province (including part of Las Villas). For the description of this subcomplex, I utilize data from wells which are widely distributed over the territory under consideration (Figs. 1, 2). In northeastern Pinar del Rio, the Chacon 1, between 9.1 and 362.7 m, penetrated a section which, according to Baagguelaar (1939) , is equivalent to his Zone A, and covers the time interval under discussion, as is demonstrated later. The section from 9.1 to 178 m consists of marl and gray calcareous marl with interbedded brecciated limestone or sandstone. From 178 to 362.7 m the strata consist of limestone, arenaceous marl, and brecciated limestone with light-gray calcareous marl. These rocks seem to be equivalent to the "conglomerate member" of the Tinguaro Formation, in the sense proposed in a subsequent section. These beds lie discordantly on lower and middle Eocene, and dip to 40°, with an average dip of 15°.
Four kilometers southeast of Mariel, beneath biogenic limestone of Miocene age {Lepidocyc-lina-Heterostegina-Miogypsina Zone), some soft, massive, cream-white marl beds are referable to the basal Miocene {Globigerinoides quadrilobatus primodius Zone). These beds were studied and described by Iturralde (1967a) and belong to the Tinguaro Formation sejisu stricto.
Other more coniplete sections of rocks of this age were penetrated in the Ariguanabo 1 and 2 wells, and in the Guira de Melena 1 and 2 (Figs.  1, 3 ). In the Ariguanabo 1, between 500 and 700 m, gray marl is intercalated with partly arenaceous and glauconitic shale, with subordinate conglomerate and limestone. These rocks contain a microfauna typical of the Tinguaro Formation, similar to that listed by Bermiidez (1950) in the CrioUo 1 well. The fauna was placed by Baagguelaar (unpub.) in his zones A and B, which are correlated with the Ohgocene-basal Miocene interval. This correlation was discovered while studying a series of wells drilled in the Ariguanabo basin. These wells penetrated an Eocenemiddle Miocene pelagic deep-water section coincident with zones A, B, C, D, and E of Baagguelaar. Zone A was found just above a typical late Eocene faunal assemblage, and zones C, D, and E were correlated with the Catapsydrax dissimilis to GloboTotalia fohsi lobata Zones of the Miocene. This clearly shows an Oligocene-early Miocene age for zones A and B.
In the Guira de Melena 2 well, between 950 and 1,060 m, gray, hard, chalky limestone alternates with thin intercalations of green argillaceous marl. Pyrite also is present. The fauna of this interval is similar to that of the Ariguanabo 1 well, according to Grimsdale's unpublished paleontologic report, and is not listed because it is similar to that of the Criollo 1 well (Palmer and Bermiidez, 1936; Bermiidez, 1950) .
In all the wells the Eocene-Oligocene contact seems to be conformable; the upper contact also is conformable and the lithofacies of the rocks are very much like the Eocene-middle Miocene strata. Only in the Giiira de Melena 2 well is the Eocene-Oligocene contact marked by a thin bed of calcareous sandstone. In this same well the Eocene rocks dip 2-7°, and average 5°; the Oligocene-basal Miocene dip 2-14°, but average 5°. Figure 3 shows a profile drawn between the wells discussed. It illustrates the homogeneity of the sequence in this region. Bronnimann and Rigassi (1963, p. 393-444) described several "Oligocene" localities in the vicinity of La Habana. They grouped these strata into two formations-Consuelo and Husillo ("conglomeratic member").
According to the fauna described by Bronnimann and Rigassi for the Consuelo Formation, there is no doubt as to the Oligocene age of the rocks; however, Gutierrez (1966 Gutierrez ( , 1969 did not find such typical species. The only Oligocene species was a specimen of Cassigerinella chipolensis, which may he C. eocaena. I also studied specimens obtained from the outcrops examined by Bronnimann, Rigassi, and Gutierrez without finding an Oligocene fauna. For these reasons the Consuelo Formation cannot be included in the Ohgocene-at least until there is evidence to the contrary. With respect to the Husillo Formation, Bronnimann and Rigassi (1963) included some "conglomerate beds with Lepidocyclina," in their Oligocene section, from stations Br. 383, Br. 376, Br. 1014, and Br. 1013A (Zones P-21 and P-22 of Blow, 1969) . In fact, the idea of including these beds as a member of the Husillo Formation seems to be unacceptable, inasmuch as these strata are discordant on the Consuelo Formation and are overlain by the HusiUo Formation sensu stricto. Hence I propose to designate them as a member of the Tinguaro Formation, to which they bear a close resemblance. The type locality of the "conglomerate member" is a quarry east of Punta Brava (Bronnimann and Rigassi, 1969, p. 411-415, stations Br. 382, 373, and 377) .
Other data on rocks of the Tinguaro Formation in Habana Province were obtained from a well drilled 2 km northwest of San Jose de Las Lajas (Fig. 1) . At a depth of 39 m it penetrated marl with a low quartz and pyrite content. Its fauna includes, among other species, Globorotalia opima, G. nana, Globigerina angulisuturalis, and G. angustiumbilicata.
West of Caraballo (Fig. 1 ) and 1 km from the town, the Cala 50 well (Iturralde, 1967a) penetrated 100 m of argillaceous limestone and gray compact marl which correlate with the middle part of the upper interval in this study (Globorotalia opima and Globigerinoides quadrilobatus primordius Zones).
In Matanzas Province, the Colon structure was drilled in the CrioUo 1 well (Figs. 1, 4) , 2 km north and 2 km east of the town of Colon. The well passed through 460 m of Oligocene strata typical of the Tinguaro Formation. The core is composed of gray marl, some of it very argillaceous, with some sandstone at the base. The section is homogeneous. According to Bermudez (1963) the Eocene-OUgocene boundary is gradational in this well. The dips of the Eocene strata range from 8 to 11°, and those of the Oligocene, from 4 to 13°. Additional data on the Oligocenebasal Miocene in the Colon structure were published by Palmer (1936) , Bermudez (1950 Bermudez ( , 1963 , Furrazola and Iturralde (1967 ), and Iturralde (1966 , 1967b . It should be noted that the most recent geologic surveys in this zone reduce the outcrop area of the Tinguaro Formation to half of that shown in currently published maps.
In the Mercedes structure, south of the Colon structure (Figs. 1, 5 ), Oligocene-basal Miocene rocks also crop out, as mapped by Iturralde (1967c) . The strata in the wells in this region consist of calcareous marlstone and, in places, sandy marlstone and intercalated limestone. The thicknesses change considerably within short distances, thus revealing a block structure in the area. Figure 5 is a profile of this structure, showing a range in thickness from 37 to 237 m in the OUgocene-basal Miocene. In 1967 (Iturralde, 1967c) I described a fauna from a surface sample belonging to the Globigerinoides quadrilobatus primordius Zone; Baagguelaar (in Von Bandant H., unpub.) placed the entire sequence in his zone B. As already noted, zones A and B are of OUgocene-early "Miocene age. In this structure the Eocene and Oligocene appear to be unconformable.
In summary, all data available on the area of subcomplex 1 show the presence of the Tinguaro Formation composed of marlstone, which was deposited in deep water with little terrigenous material. Generally, the amount of terrigenous material diminishes upward in the section. Rocks of neritic facies could have been deposited in this region on structures now emergent, but they would have been removed by subsequent erosion, as there is poor evidence confirming their presence, except for one locahty north of the town of Madruga in Habana Province, where a limestone sequence crops out with Lepidocyclina favosa and L. undosa. Subcomplex 2-The area embraced within subcomplex 2 is bounded on the north by the marginal uplift of the orthogeosyncline (but does not include it), on the east by the Motembo structure, on the west by the Madruga-Cantel structure, and on the south by a fault that passes about 5 km north of Colon with an east-west trend. The OUgocene-basal Miocene rocks do not crop out here but can be studied in the Lee 1 and T 1 wells (see Fig. 4 ).
In the Lee 1 well, the Oligocene-basal Miocene was penetrated between 63 and 184 m. It is divisible into two parts: from 63 to 145 m there are marlstone, light brown fossiliferous sandstone (with interbedded sandy-calcareous shale and limestone), and an intermediate bed of white and sandy limestone. The report on this well does not include a list of the fauna, but in the corresponding interval in the T 1 well, at a depth of 159 m, Lepidocyclina favosa, Uvigerina adelinensis, Planulina marialana, and P. mexicana were reported. From 145 to 184 m in the Lee 1 well, white argillaceous limestone with beds of recrystallized limestone and green shale overlie sandy marlstone at the base. In this well and in T 1, the fauna consists of Lepidocyclina favosa (unpub. paleontologic report by P. J. Bermudez).
I consider this sequence to be Oligocene-basal Miocene-a conclusion corroborated by the ages of the subjacent and superjacent rocks. With reference to the geologic history of the area, it can be postulated that the basin tended to subside, causing facies changes from neritic to moderately deep water upward in the section. This interpretation is supported by the fact that in Miocene time the seas spread and covered the marginal uphft of the orthogeosynchne (median welt).
Lithofacies Complex C This complex coincides geographically and geologically with the Central basin and with the southern part of the Sierra de Guamuhaya on the boundary between Las Villas and Camagiiey Provinces. There is little information on this region, but it can be characterized in general terms.
Toward the northeast, the section is composed of organogenic limestone with interbedded gray marlstone. The facies is neritic, and the thickness is 80 m. These rocks grade laterally toward the southeast into polymictic argillaceous marine sandstone deposited at intermediate depth to a thickness of 160 m. The southern part of the basin is filled with 370 m of deep-water marly shale. The distribution of the facies clearly shows marine transgression in the basin or-what amounts to the same thing-basin subsidence. The rocks apparently are conformable with the underlying Paleogene strata in the south, but disconformable in the north, as previously noted. This sequence crops out in the north, but in the south it is covered by conformable Miocene strata (Furrazola et a/., 1964, Fig. 41 : Sancti Spiritus 1 well, Catalina 5 well, and Tortuga Shoals 1 well).
South of the Sierra de Trinidad massif (Sierra de Guamuhaya), the Banao Formation (Iturralde, W69) is present. The lower part of this unit is basal Miocene (i.e., the top of the interval under discussion herein). It consists of conglomerate with interbedded marlstone and limestone. The facies is neritic although there is a pelagic fauna in the marlstone lenses.
Lithofacies Complex D The area of this complex is coincident with that of Oriente Province, including the Nipe, Cauto, and Guantanamo basins, as well as the bordering zones. In this study, I refer to each basin independently, although the fact is that the entire region was a simple depression during Oligocene-basal Miocene deposition, differing only in the degree of the subsidence in its distinct parts.
In general the sequences are marine carbonate and terrigenous rocks of deep-water origin and neritic carbonates, which relate this complex to complex B. The Tinguaro and Bitiri (new) Formations are present.
Cauto basin-This basin was studied by Alsina de la Nuez et a/. (1968). They described the rock section, although on a paleontologic basis that requires reevaluation. Accordingly, I have found that the rocks which they dated late Ohgocene belong to the Lepidocyclina-Heterostegina-Miogypsina zone of early Miocene age (Iturralde, 1969) , and the rocks which they assigned to the early Oligocene are Oligocene-early Miocenethe interval under discussion.
In this basin two distinct facies coexist. One is neritic and is biohermal limestone and lutite, with a maximum thickness of 100 m. This facies is developed in the southwestern part of the basin, where interbedded sandstone is present at the base of the section, and shale is at the top. The second facies is deep-water marine in character and is composed of 400 m of shale and marlstone. A 397-m section of this facies in the Oruita 1 well is typical. It is composed of lutite with a planktonic foraminiferal fauna that includes Globigerina ciperoensis, G. cf tnlocularis, Cassigerinella chipolensis, and Globigerina ampliapertura in the upper 130 m of the section. In addition, I studied some argillaceous marlstone in the vicinity of Jiguani. It contains two superimposed faunules-one of Oligocene age which includes Catapsydrax dissimilis, Globigerina angulisuturalis, G. angustiumbilicata, G. praebulloides, G. praebuUoides lewyi, Globoquadrina sellii, and Globorotalia cf. opima. The other is earliest Miocene in age and includes Globigerinoides quadrilobatus primordius, Globigerina ciperoensis, G. angustiumbilicata, G. praebulloides, and Globoquadrina sellii. To simplify the nomenclature in conformance with field and laboratory observations, I propose to assign the sedimentary rocks containing the pelagic fauna to the Tinguaro Formation, and those with the neritic fauna to the Bitiri Formation.
Nipe basin-This depression exhibits the same situation as in the Cauto basin-namely, the presence of pelagic and neritic facies of Oligocene and early Miocene ages.
The deep-water facies consists of marlstone with intercalated limestone and arenaceous marlstone, gently folded, with dips of 5-10°. Faunally and lithologically these rocks are similar to the Tinguaro Formation and were described by Keijzer (1945) as the Nipe series. Bermudez (1950) and Lewis and Straczek (1955) published lists of microfossils that demonstrate the close similarity of genera and species with those of the Tinguaro Formation. These rocks fill the entire basin and in my opinion do not warrant a separate name, but can be considered typical Tinguaro Formation. A very good section of these strata was found in the Baguanos 1 well. To a depth of 410 m, the section is early and middle Miocene in age and includes the earhest Miocene, as indicated by the presence of Globorotalia kugleri at the base. The prevalent lithology is deep-water marlstone. From 410 to 678 m the sequence is Oligocene. From a practical standpoint the section can be divided into an upper part, from 410 to 536 m, of calcareous marlstone and argillaceous limestone which contains Globigerina ciperoensis, G. cf trilocularis, Catapsydrax dissimilis, and Lepidocyclina sp. The lower beds from 536 to 678 m are sandstone and calcareous marlstone with Globigerina ampliapertura, Globoquadrina tripartita rohri, and Lepidocyclina sp.
Along the southeastern margin of the basin, north of Sierra de Nipe, the strata of this age belong to neritic facies and were described by Bermudez (1950) and Lewis and Straczek (1955) . They listed the fauna which is composed predominantly of benthonic Foraminifera and corals. Keijzer (1945) included this sequence in his Nipe series.
For these rocks the name "Bitiri Formation" is proposed, with the Puente Natural del Rio Bitiri (natural bridge on the Bitiri River) as the type locality. It is in Barrio Buenaventura, in the municipality of Mayari, Oriente Province.
The formation is composed of medium-bedded, yellowish and brownish-white limestone, which is finely to coarsely crystalline. It weathers to dark gray, bright tan, brown, or black. Karst topography is typical of the sequence, which has a thickness of 20-25 m in the outcrop. The beds dip 11-19°, with an azimuth of 240-260°. The limestone contains a varied quantity of grains redeposited from volcanic rocks. It contains the same neritic faunal assemblage that Keijzer (1945) described for his Nipe series.
Analysis of the stratigraphic section indicates that the transition from the Eocene to the Oligocene was marked by a mild uplift which initiated deposition of terrigenous material at the base of the section. The Oligocene subsidence progressively produced marine depths in which a homogeneous deep-water facies accumulated until late Miocene time. This led to inundation of marginal areas where sedimentation occurred in a neritic environment. To judge from lithology and aspect of the sequence, the Eocene-Ohgocene and Oligocene-Miocene contacts are conformable.
Guantanamo basin-Information on this depression is extremely scarce and I have had little personal experience there. The Maquay Formation was named by Darton (1926) and, according to Bermudez (1950) , it includes beds equivalent to the Tinguaro, Jaruco, and Cojimar Formations. An extensive outcrop area of the OUgocene shown on the geologic maps published to date surely is exaggerated and calls for future reevaluation. Bermudez (1950) noted that the Oligocene strata are conformable on the Eocene, and that the contact with the overlying Miocene is conformable. Analysis of the fauna identified by Keijzer (1945) , collected along the roads from Guayabal to Boqueron and from San Antonio to El Jique de la Argolla proved them to be Miocene (Bermudez, 1950, p. 273-276) . Only one specimen identified by F. G. Keijzer and reported by Bermudez (1950, p. 273) can be OUgocene or early Miocene.
The only probable basal Miocene strata are 20 m of yellow, calcareous-arenaceous marlstone in the South Guantanamo 1 well, with a fauna of Globigerina sp., Globigerinoides sp., Globorotalia mayeri, Cassigerinella chipolensis, and others. These strata overlie upper Eocene rocks.
Area of Late Jurassic-Middle Eocene
Miogeosyncline North of the median welt of the pre-Eocene orthogeosyncline (the welt was exposed by uphft during Oligocene-early Miocene time), sediments are present representing the Oligocene-basal Miocene interval. They are known from Cayo Frances 1 well, and were described in the Moron basin by Meyerhoff and Hatten (1968) .
In Cayo Frances 1, between 450 and 650 m, the sequence consists of sandy and shaly marlstone with thin-bedded intercalations of limestone. The section was deposited in pelagic-bathyal marine conditions, similar to the conditions which prevailed where the Tinguaro Formation was deposited. The thanatocenosis includes Globorotalia mayeri, G. opima nana, Catapsydrax dissimilis, Globigerina woodi, G. ciperoensis (sensu stricto) , G. angulisuturalis, Globoquadrina sella, G. cf altispira s.L, and others, corresponding to zones 2, 3, and 4 of Blow (1969) . This 200-m sequence is concordant with the Miocene above and with the Eocene below. However, several zones are absent, and the data indicate that a hiatus that includes most of the Oligocene is present in the area of this well. Meyerhoff and Hatten (1968) described 400 m of rocks in the Moron basin, rocks composed of gray and gray-blue, very calcareous, soft, finely bedded shale and marlstone, and of hard, reefoid, yellow-orange limestone with Lepidocyclina. These strata were deposited under neritic conditions. Dolomite is interbedded with the limestone. Gypsum and anhydrite beds up to 20 m thick are present. The section also includes some red sandstone, siltstone, and shale. The redbeds are in the lower half of the section. The age of these rocks probably corresponds to that of the interval discussed in this paper, but the lack of paleontologic data leaves the matter open to question.
From the data presented here and data gleaned from other wells, this northern region seems to have been exposed during the first half of the Oligocene. In this area, it was not until middle Oligocene time that the sea once again invaded this part of the island to cover it almost completely by early Miocene time. This conclusion cannot be substantiated for all of the former miogeosynclinal zone, but it is quite possible that the conclusion is correct. Figure 6 shows, in a single stage, Cuban paleo-geography during Oligocene-basal Miocene deposition. Comparison with reconstructions by earlier workers reveals marked differences, resulting-fundamentally-from the adoption of a distinct biostratigraphic concept. In general, the geologic history of this time is quite simple and may be summarized as follows.
PALEOGEOGRAPHY
If one notes the distribution of lands and seas during the Eocene, he observes that there is fairly good accordance with the Oligocene-basal Miocene, except for a single difference-the seas covered larger areas. Thus the break between the Eocene and OHgocene was marked generally by a partial marine regression and enlargement of the emergent lands. This was followed by dissection of the landmasses, as shown by the abundance of terrigenous material at the base of the Oligocenebasal Miocene section.
During the OHgocene there was general marine transgression which reached its maximum in the Miocene when, after a brief regression, the seas returned, occupying a large part of Cuba, perhaps even more than during the middle and late Eocene. Widespread inundation during Oligocene-early Miocene time reduced upward the quantity of terrigenous sediment carried to the basins by subaerial erosion. What followed basal Miocene sedimentation during the rest of the Miocene already has been described (Iturralde v., 1969) .
TECTONISM
Because there have been no studies of tectonic developments during the time interval under consideration, and information regarding these rocks is scarce primarily because exposures are few, this subject can be dealt with only in a preliminary way.
Compared with the Neogene and Eocene, OHgocene tectonism was much simpler, movements were mild and, for the most part, vertical. For this reason, the original structures formed during this epoch should more properly be classified as syneclise-like (Cauto, Nipe, Central, Los Palacios, etc.) and anteclise-like (Mercedes, etc.) . I stress a conclusion that can be deduced from an analysis of the character, intensity, and orientation of the middle and late Eocene, Oligoceneearly Miocene, and Neogene structures. The magnitude of their dips is the same; the nature of the structures, as well as of their trends, are almost the same; and these similarities warrant the conclusion that their deformation is the product of the same diastrophic phenomenon in the late Neogene. Another possibility is that the forces operating during this entire period originated from continuing but modulated post-Laramide tectonism.
Another fundamental question to raise with respect to the nature of the sedimentation during this epoch is the close relation between the negative structures and the sites of deposition. Only in the area of complex B does sedimentation fail to conform with this pattern, having occurred in positive as well as negative zones. It may be postulated that the area occupied by this complex was structurally low. Lithofacies complex D is somewhat similar. This structural picture resembles that of the tectonics of the Neogene and middle and late Eocene.
From these facts one conclusion can be stressed-namely, that the structural patterns formed by the Laramide orogeny governed the subsequent development of Cuba.
After analysis of the post-Laramide sequences and especially in the case of the Oligocene-basal Miocene interval, it is difficult to accept the idea of an important regional hiatus between the rocks described herein and the subjacent Eocene. Generally, in the areas of prolonged subsidence the Eocene-Oligocene contacts are conformable, and are discordant only in the marginal areas. This conclusion contradicts the postulate of Eames et al. (1962) , who assumed the absence of the OHgocene in Cuba. Before final conclusions are presented, the nature of the tectonic movements in each of the lithofacies complexes are analyzed.
Lithofacies complex A-This is a basinal structure of moderate subsidence as indicated by the 250-m thickness of the sedimentary deposits. The facies becomes more neritic upward in the section-a fact that accords with the limits of marine inundation. Reduction of the volume of terrigenous material in the upper part of the section also indicates stabilization of the surrounding land areas. As a generalization, all the region west of lithofacies complex B, including complex A, can be regarded as structuraUy high.
Lithofacies complex B-This region, in contrast to the contiguous complex A and complex C, can be considered structurally low, because the Oligocene-basal Miocene sedimentary rocks cover ancient structures of every type-anticlines and synclines alike. As a whole it subsided more than complex A, and accommodated 500 m of deposits. The entire region was a large basin with somewhat complex topographic relief, surrounded by emergent lands on the north, south, east, and west (Fig. 6) . Here, too, terrigenous material decreases upward in the section, although to less degree, thereby reflecting the sandstone-deposition conditions which have been discussed.
Lithofacies complex C-This region, which is east of complex B and west of complex D, as a whole is obviously a structural high. Sedimenta-tion was transgressive, filling a depression formed by very mild subsidence. The adjacent emergent areas were high. A pronounced talus slope present on the southwest at the beginning of Oligocene time was graded and flattened toward the north as time progressed.
Lithofacies complex D-This region is a structural low, with areas of more pronounced subsidence that developed into three synechses with antecHses between them. In this respect it resembles complex B. As in the preceding areas, terrigenous sediment decreases upward in the stratigraphic section.
Area north of median welt-This area was emergent during the early Oligocene but was depressed gradually during the middle Oligocene, and became a site of deep-water deposition in late Ohgocene-early Miocene time. More work is required in this belt to substantiate this conclusion.
CONCLUSIONS
If one draws a longitudinal profile along the axis of Cuba, he notes at once the en echelon character of the structures prevailing during this epoch. These structures can be studied as independent blocks, each with its own paleogeographic development and stratigraphy. The same is true for the middle and upper Eocene and for the Neogene. On the basis of this, one may postulate the post-Laramide evolution of Cuba as a history of individual blocks, each with its own geologic development. Careful observation shows that the boundaries betweeii the blocks do not coincide consistently, but to this I do not attach much importance. The explanation of this apparent complication is that these boundaries, which probably coincide with faults, acted as faults or flexures in diff"erent epochs. These general features support the theory advanced by Kumpera and Skvor (1969) about the block structure of the island during its overall Jurassic-to-recent development. If this theory proves tb hold true for all this time, it will be necessary to reevaluate the current tectonic schemes for Cuba and to avoid the postulate of long linear parallel structures throughout the island, replacing them with a primarily block subdivision and parallel structures within the area of each block.
